Application of Sanger techniques to the analysis of the 3 1 terminal oligonucleotide from E. coli 32 P-labelled 16S rRNA yields the sequence AUCACCUCCUUAQJJ . This sequence is identical in RNA isolated from two wildtype strains (MRE600 and _E. coli B, SY106) and from a mutant strain (AB301/105) defective in RNase III. Data presented here explains the previous derivation of an incorrect sequence (AUCCUCACUUCAQH) by others. The functional significance of complementarity between the 3' terminus of 16S rRNA and poly-purine tracts commonly found in mRNA initiator regions is discussed.
INTRODUCTION
Recently, Shine and Dalgarno suggested that a sequence of 12 nucleotides appearing at the 3 1 terminus of Ii. coli 16S ribosomal RNA may participate directly, by base pairing with messenger RNA, in the initiation and termination of protein biosynthesis. Specifically, these authors pointed out that the 3' terminal UUA QH of 16S rRNA is complementary to the termination codons UAA, UAG, and UGA, and that the pyrimidine-rich portion of the terminal sequence could pair with purine-rich regions found 5' to many initiator codons in natural mRNAs.
The 3' terminal sequence deduced by Shine and Dalgarno -AUCACCUCCUUAOn differs at several critical positions, however, from that proposed by others.
The Shine and Dalgarno sequence is based on the application of a sequential degradation technique to unlabelled RNA and in part, sequence data derived 37 by others.
An alternative isomeric sequence -AUCCUCACUUCA^,, -has been 32 2 1 obtained using standard Sanger techniques and P-labelled RNA. ' Because accurate information about the primary sequence of the 3' terminal oligonucleotide of 16S RNA is essential to current studies of its biological function (Steitz and Jakes, in preparation) and of its secondary conformation in the ribosome (Yuan, Steitz, and Crothers, in preparation), we 32 re-investigated its nucleotide sequence using P-labelled RNA and a greater range of Sanger techniques than were previously applied. Figure 1 . Purification of the 3' terminal T ± oligonucleotide isolated from E. coli (strain MRE600). The oligonucleotide was recovered from dihydroxyboryl cellulose and was purified in the two dimensional system described in the text. B, P, and Y indicate the positions of the blue, pink and yellow marker dyes.
from the thin layer plate, the purified oligonucleotide was subjected to the following analyses.
Digestion of the oligonucleotide with pancreatic ribonuclease
The identity and yields of the products of pancreatic ribonuclease digestion shown in Table 1 are in agreement with data reported by 2 19 others. ' Taken together with the chromatographic mobility of the fragment (Figure 1 ), which suggests a length of 10-12 nucleotides, they establish the composition: AU, AC, C,, U-, X " for the 3'
terminal RNase T. oligonucleotide.
Digestion with pancreatic ribonuclease after carbodiimide blocking
Both proposed sequences for the 16S 3' terminal oligonucleotide should yield 4 identical products (AC, C, AUC, UC) after pancreatic Table 1 Products obtained by pancreatic ribonuclease digestion of the 16S rRNA In agreement with the results of Shine and Dalgarno and of Noller 4 and Herr , we find the sequence AUCACCUCCUUA at the 3' terminus of 16S rRNA from I!, coli. Discrepancies between this sequence and that 2 3 proposed by Santer and Santer ' are unlikely to be due to strain differences, since we have examined 16S rRNA from both E^. coli strains In Clearly, the data presented above supports, but does not critically test, the hypothesis proposed by Shine and Dalgarno. For this purpose, functional assay of ribosomes containing modified 16S RNA, or direct isolation of an mRNA-16S RNA complex (Steitz and Jakes, in preparation) will be required.
